A membrane-interactive surface on the factor VIII C1 domain cooperates with the C2 domain for cofactor function.
Factor VIII binds to phosphatidylserine (PS)-containing membranes through its tandem, lectin-homology, C1 and C2 domains. However, the details of C1 domain membrane binding have not been delineated. We prepared 4 factor VIII C1 mutations localized to a hypothesized membrane-interactive surface (Arg2090Ala/Gln2091Ala, Lys2092Ala/Phe2093Ala, Gln2042Ala/Tyr2043Ala, and Arg2159Ala). Membrane binding and cofactor activity were measured using membranes with 15% PS, mimicking platelets stimulated by thrombin plus collagen, and 4% PS, mimicking platelets stimulated by thrombin. All mutants had at least 10-fold reduced affinities for membranes of 4% PS, and 3 mutants also had decreased apparent affinity for factor X. Monoclonal antibodies against the C2 domain produced different relative impairment of mutants compared with wild-type factor VIII. Monoclonal antibody ESH4 decreased the V(max) for all mutants but only the apparent membrane affinity for wild-type factor VIII. Monoclonal antibody BO2C11 decreased the V(max) of wild-type factor VIII by 90% but decreased the activity of 3 mutants more than 98%. These results identify a membrane-binding face of the factor VIII C1 domain, indicate an influence of the C1 domain on factor VIII binding to factor X, and indicate that cooperation between the C1 and C2 domains is necessary for full activity of the factor Xase complex.